For seven weeks, a temporary network of 68 seismological stations was operated in Central Greece, in the region of Thessaly and Evia, located at the western termination of the North Anatolian Fault system. We recorded 510 earthquakes and computed 80 focal mechanisms. Seismic activity is associated with the NE-SW dextral North Aegean Fault, or with very young E-W-striking normal faults that are located around the Gulf of Volos and the Gulf of Lamia. The important NW-SE-striking faults bounding the Pilion, or the basins of Larissa and Karditsa, are not seismically active, suggesting that it is easier to break continental crust, creating new faults perpendicular to the principal stresses, than to reactivate faults that strike obliquely to the principal stress axes
INTRODUCTION
the Aegean .
The North Aegean region is affected by intense deformation.
Continental deformation is commonly more complicated
The seismicity is relatively high and defines a limited number than plate tectonics predicts, for it is not limited to narrow of active features (Fig. 1) . The most prominent is the North boundaries between rigid lithospheric plates, but affects wide Aegean Trough, which forms one of the three branches of the areas with horizontal dimensions much larger than the lithowestern continuation of the North Anatolian Fault (Lyberis sphere thickness (England & Jackson 1989) . The strength of 1984; Jackson & McKenzie 1988; Taymaz et al. 1991) . In continental lithosphere appears to be less than that of oceanic contrast, in the southern Aegean (Peloponnese, Sea of Crete, lithosphere, in part because most continental regions have Dodecanese and Cyclades islands), extension of~1.0-1.5 cm yr−1 been affected by previous tectonic events. Crustal blocks move occurs nearly parallel to the Hellenic Trench (Noomen et al. relative to one another generally in a complex kinematic scheme, 1995, Robbins et al. 1994; Kastens et al. 1995) . and the origins of the forces that drive the crustal blocks still Several geodynamical models have been proposed to explain remain a matter of debate. To what extent does the upper the deformation and the kinematics of the North Aegean. crust passively respond to the motion of a ductile lower Some models imply one (McKenzie 1972) or two (Le Pichon crust and upper mantle (e.g. England & McKenzie 1982; small rigid lithospheric plates that move relative Molnar 1988; Lamb 1994) , or to forces applied to its edges (e.g. Tapponnier 1977; Nur et al. 1986)? to Eurasia. Others include crustal blocks of smaller size (e.g. McKenzie & Jackson 1983; Taymaz et al. 1991 ) that interact The Aegean region (Figs 1 and 2) is one of the most rapidly deforming regions in the continental domain (Jackson 1994; over a viscoplastic substratum (e.g. England et al. 1985) . In some models, the geodynamics of the Aegean is governed Papazachos & Kiratzi 1996) . Although located between the two major lithospheric plates of Eurasia and Africa, whose by the motion of Arabia and Turkey relative to Eurasia, which implies a synchronous motion for both the North Anatolian 1 cm yr−1 convergent motion is approximately N-S (McKenzie 1972 (McKenzie , 1978 De Mets et al. 1990) , the Hellenic Trench moves Fault and the Aegean. However, the extension that affects the Aegean region began a least 15 Myr ago and therefore it is southwestwards at about 3.5 cm yr−1 with respect to Eurasia earlier than the Upper Miocene start of motion along the SEISMICITY AND TECTONICS North Aegean Trough (Angelier et al. 1982; Mercier et al. 1989; Jolivet et al. 1994) . Therefore, the geodynamics of the Aegean
The North Aegean Trough follows the western continuation of the dextral strike-slip North Anatolian Fault, which in seems to be independent of (or only weakly dependent on) the movement of Anatolia (Le Pichon et al. 1995) . McKenzie & western Turkey, before entering the North Aegean Sea, splits into three branches (Taymaz et al. 1991) . The northern branch Jackson (1983) proposed that the NE-SW right-lateral strikeslip motion on the North Aegean Trough is taken up on a is the most seismically active (Figs 1 and 2) and is associated with an important bathymetric feature connected to the Saros wide zone of normal faulting that is responsible for block rotations. Pavlides & Caputo (1994) suggested that the North and Sporades basins with a depth of 1500 m (Lyberis 1984) , which were reactivated during Pliocene time (Dinter & Royden Anatolian Fault propagated southwestwards into the Aegean. Armijo et al. (1996) proposed that this fault is deeply rooted 1993). In contrast, the southern branch is less developed, the associated basins are not as deep, and the amount of motion in the lithosphere and that its propagation is responsible for the recent increase of tectonic activity in the pre-existing rifts along the fault zone is probably smaller (Mascle & Martin 1990) . of the North Evia Basin, the Gulf of Evia and the Gulf of Corinth. This increase of activity in the Gulf of Corinth 1 Myr All three branches of the North Aegean Fault stop abruptly at the Saros and Northern Evia basins. No well-defined ago is synchronous with a change in direction of the extension that is documented in most of the Northern Aegean region tectonic structure responsible for the transfer of motion to the Gulf of Evia and the Gulf of Corinth has been recognized. The such as the Mygdonia graben (Mercier et al. 1983 ), western Macedonia (Pavlides & Mountrakis 1987 and Thessaly Saros and Evia basins are bounded, east of Pilion and east of Evia, by very important NW-SE-striking faults that were (Caputo & Pavlides 1993) .
In this context, we studied the seismotectonics of the western active during Pliocene time (Caputo 1990; Roberts & Jackson 1991; Armijo et al. 1996) . termination of the North Aegean Trough and its relationship with the tectonics of continental Greece in order to address
The tectonics of continental Greece underwent changes in late Cenozoic time that varied from region to region. the questions related to the tectonics (active faulting) and kinematics ( both in space and in time) of this area and infer
In Thessaly, after the orogenic compressive episode that affected western Greece during the Early Miocene, two different its possible dynamics. extension phases are observed. The first extension phase (Late upgoing rays. Among the 80 focal mechanisms, 22 (category A) had three quadrants sampled and the azimuth of both planes Miocene-Pliocene), possibly due to post-orogenic collapse, trended NE-SW (Mercier et al. 1976 (Mercier et al. , 1979 was constrained to within 10°, 27 (category B) had one plane constrained to within 10°and the other to within 20°. For the 1993) and created the two important basins of Larissa and Karditsa. The second extension phase, trending N-S, started remaining 31 (Category C), we relaxed the criteria regarding the quadrants and therefore the fault planes varied by as much in the Middle Pleistocene and activated many E-W-striking faults. The later episode is certainly the less well developed, as 30°but they still gave an indication of the type of faulting (strike-slip, normal or reverse). with extension of only~1 mm yr−1 (Caputo 1995 (Caputo , 1996 Caputo & Pavlides 1993) . To the south, the tectonics are dominated by large faults striking WNW-ESE that dip either RESULTS to the NE or to the SW, and are responsible for the formation of important basins such as the Gulf of Evia and the Gulf With a time span of only seven weeks, the few hundred events that we located may not be representative of the long-term of Corinth (Mercier et al. 1976; Roberts & Jackson 1991) . Microtectonic observations suggest that motion is diachronous deformation. Their virtue, however, lies in the fact that their locations are much more accurate than those recorded only on the same fault (Philip 1976) . During the Pliocene, extension trended NE-SW as in Thessaly, but during the Quaternary this by teleseismic or regional stations. To ensure that our data were representative, we smoothed our locations and mechanisms orientation changed to NNW-SSE with a small component of strike-slip motion on the faults. over a scale consistent with regional tectonics and compared our data with those of stronger ( historical and teleseismically There is strong evidence that continental Greece underwent extension with a direction variable in time. Most of the computed) events in the area. The magnitudes of the earthquakes ranged from 0.4 to 4.5 with a maximum number of important tectonic structures are due to the NE-SW-trending Pliocene extension which generated basins bounded by faults events around magnitude 2.0. The depths of the earthquakes ranged between the surface and 34 km, but the great majority striking NW-SE, but this extension changed to N-S or NNW-SSE during the Quaternary, and it is probably still were located at a depth shallower than 15 km. The lack of subcrustal seismicity, even over such a short active, as attested by seismicity. This change in the orientation is also seen on a few islands of the Northern Aegean Sea period of time, concurs with the inference that the northern extent of Hellenic subduction lies largely south of our network. (Mercier et al. 1989; Pavlides & Tranos 1991) which are crossed by large strike-slip-motion active structures.
During a previous microearthquake study, we located some events at depths greater than 120 km beneath southern Evia . Reliable teleseismically located inter-DATA mediate seismicity also stops beneath southern Evia (Hatzfeld & Martin 1991) . Therefore, it is likely that intermediate-depth During the summer of 1992 (from July 1 until August 25), we operated a temporary network of portable stations covering seismicity related to the Hellenic slab does not extend to the north of Evia. southern Thessaly, Locrid, northern Evia and the islands of Skiathos, Skopelos and Alonissos. The purpose of this was to
The shallow seismicity is not uniformly distributed throughout the region. We observe a cluster associated with the North study the seismicity and focal mechanisms of the area and their consistency with the surface tectonic structures, especially Aegean Trough, where the strongest event (magnitude 4.5) occurred during the experiment. We observe clusters also for northern Evia and Locrid (Fig. 3) . The network consisted of 68 stations, 62 of them recorded on smoked paper using around the Gulf of Volos, the Pindus boundary, the Gulf of Evia and the Gulf of Corinth, which is located outside our 1 Hz vertical seismometers, and six of them Lennartz digital recorders connected to 1 Hz 3-D seismometers. The average network. Note the slight difference between locations from the International Seismological Center (NEIS) ( Fig. 3 ) and our spacing between stations was less than 15 km in order to ensure accurate estimations of the focal depths for crustal events locations (Fig. 4) , especially around Evia and east Locrid. In the following, we describe our results in detail, region and to allow a good coverage of first-motion polarities on the focal sphere. All internal clocks were calibrated periodically by region. with a DCF radio telemetered time code, and we believe the time to be accurate to within 0.1 s. For the strongest events
The North Aegean Trough and the Sporades Basin we also used the permanent stations of the University of Thessaloniki.
This region lies outside our network. Because the strongest event (Md>4.5) and the related aftershocks were also recorded More than 9000 P+S phases allowed us to locate 510 earthquakes recorded by more than four stations (Fig. 4) .
by the permanent network of the Aristotle University of Thessaloniki, we could determine more precise locations than Details of the procedure used to determine the velocity structure and the V p/V s ratio, to locate the earthquakes and would have been possible with our network alone and we computed fault plane solutions for some of these events. to select the most reliable events are discussed in . The velocity structure for the Northern Aegean
The seismicity is distributed in two main clusters (Figs 5 and 6). The northern cluster lies between the Sporades Basin Sea differs from that for continental Greece (Table 1) . The computed V p/V s ratio is 1.78. Among the earthquakes that we and the Saros Trough. Relative to the surrounding highbathymetry areas (Le Pichon et al. 1985) , this trough is actually located, uncertainties in epicentre and depth for 318 of them were less than 5 km, and for 246 less than 2 km. The magnitude a very narrow and deep (greater than 6000 m) basin filled with Neogene sediments and constitutes the eastern termination of was calculated using the coda duration (Lee & Lahr 1972) .
Focal mechanisms were computed for earthquakes that the Sporades Basin (Le Pichon et al. 1985) . Seismic activity follows the direction of this narrow, deep basin and is consistent were recorded with more than eight first-motion polarities of with the longer-term seismicity mapped with NEIS data. The the southern termination of the Pilion peninsula. Therefore, the strike-slip events are unlikely to be related to the important focal mechanisms computed for the magnitude 4.5 earthquake of July 23 (#127) and its aftershocks (#128, 130, 131, 132, normal fault that bounds the Pilion area seawards and strikes NW-SE. 142, 152) show strike-slip faulting. However, none of the fault planes is aligned with the direction of the deep bathymetry or basement. In general, one plane strikes almost E-W and
The Gulf of Volos and southern Thessaly dips north, whilst the other strikes N-S and dips west. The orientation of the E-W-striking plane is well determined Most earthquakes in this region occurred either north of the Gulf of Volos or on the western border of the Karditsa Basin because of the clear difference in polarities at stations located on the mainland. For the strike-slip events, the mechanisms (Figs 7 and 8). We located no seismic activity that can be clearly related to the Larissa Basin or to the Pilion and its differ only slightly from those computed for large earthquakes in the North Aegean Trough (Fig. 2) (Taymaz et al.
edges. The clear normal faults that dip eastwards and bound the SE edge of the Pilion were inactive during our experiment. 1991).
The southern cluster lies at the western border of the Around the Karditsa Basin, seismic activity is located at the western edge, where a strong (Ms 7.0) earthquake occurred in Sporades Basin, just north of Skopelos, where the deepest basin is located. The bathymetry is 1000 m but the basement 1954 and was associated with N-S extension (Papastamatiou & Mouyaris 1986 ). Most of this seismicity is restricted to the is more than 10 000 m deep (Le Pichon et al. 1985) . More precisely we can observe two subclusters. The first is located Pindus chain, whose western side is also quite active (Hatzfeld et al. 1995) . The seismicity reveals no clear relation to the at the southern edge of the basin, with no clear shape, suggesting a single active fault. The second is located just NW-SE-striking fault system that bounds the Karditsa Basin, and we could not compute focal mechanisms because these north of the islands of Skiathos and Skopelos and crosses the NW-SE-striking faults inferred from the bathymetry (Lyberis earthquakes were located outside the network. North of the Gulf of Volos, the seismic activity is concen-1984). We could not determine mechanisms for the first cluster because it is located outside our network, and the earthquakes trated in two clusters. The first is clearly associated with the Nea Anchialos Fault system, which strikes E-W, dips southwere not strong enough to be recorded by the permanent stations. The earthquakes located north of Skiathos (#119, 121, wards and bounds the northern edge of the Almyros Basin. This region experienced several strong earthquakes during 125, 159, 396, 440) clearly show strike-slip motion with one plane striking NE-SW, approximately parallel to the strike of historical time in 743 and 1773 according to Papazachos & Papazachou (1997) , and in 1980 when a magnitude Ms 6.5 the North Aegean Trough, and the other NW-SE, which differs by about 30°from the strikes of normal faults bounding event occurred. The foreshocks and aftershocks of the latter event are well aligned with the Nea Anchialos Fault and the the Pilion to the east. This seismicity pattern continues west towards the Gulf of Volos, but the style of faulting progressively focal mechanism indicates a N-S-trending extension along an E-W-striking fault (Papazachos et al. 1983) . The distribution changes to normal faulting (#24, 25, 141, 171, 425, 448) across of the microearthquakes confirms that the Nea Anchialos seismicity to any of those structures. Nevertheless, the Nea Pagasae Fault seems to be the most plausible because the dip of Fault continues eastwards across the Pilion as proposed by Caputo (1996) . A N-S-trending section (Fig. 9a) across the the structure fits the distribution of the earthquakes located at about 5 km depth (Fig. 9b) . fault shows south-dipping activity down to 10 km.
The second cluster is located near the region of Velestino, The Nea Anchialos and Nea Pagasae faults are E-W-striking antithetic normal faults. The better-constrained focal mechwhere an earthquake of magnitude 6.8 and two others of magnitude greater than 6.0 occurred within 12 hr in 1957 (Papazachos anisms (#4, 209, 356) , as well as the less well-constrained solutions (#61, 208, 215, 421) associated with the Nea Anchialos & Papazachou 1997). No ground rupture was observed, and there was no obvious evidence relating this earthquake to any
Fault indicate E-W-striking normal faulting. We obtained a similar pattern for the focal mechanisms associated with the fault, even though the Righeo Fault could be a good candidate (Caputo 1990 ). Our seismicity splits into two clusters that align Nea Pagasae Fault (#33, 37, 297, 383, 386, 389, 398) . In conclusion, it seems clear that this area is under N-S extension approximately E-W. Because there are many faults striking E-W in this area such as the Velestino, the Righeo, the Vassilika and along a set of E-W-striking parallel faults. It is worth noting that a few events, located to the east, exhibit a slight component the Nea Pagasae faults (Caputo 1990) , it is difficult to relate our of strike-slip motion, which is consistent with the events does not show any seismicity associated with this fault. Due to the impressive normal faults observed along Kallidromon recorded in southern Pilion.
and Kamena Vourla for several tens of kilometres (Philip 1976; Lemeille 1977) , this lack of seismicity can be interpreted as a Locrid and northern Evia seismic quiescence period between major earthquakes. Important seismicity is located around the Lamia Basin, One of the major goals of our experiment was to investigate the seismicity located south of the Gulf of Volos (Figs 10 the Renginion Basin and northern Evia. The microseismicity shows a diffuse pattern that cannot be directly associated with and 11). This region experienced very strong earthquakes in historical time, in 426 , in 1740 and more recently in 1894.
any specific fault such as the Kamena Vourla or Kallidromon faults, but seismic activity unquestionably occurs as deep as This most recent event, known as the Atalanti-Martinon earthquake, was composed of two shocks of magnitudes 6.5 15 km. Minor activity occurred around the Atalanti-Martinon Fault. The earthquakes located beneath northeastern Evia are and 6.7, a week apart. Remnant surface breaks that are still visible today show normal faulting with the reactivation of the unlikely to be associated with any of the known surface faults, because the western Kandili Fault dips westwards and the N300°-striking fault (Ambraseys & Jackson 1990 ). However, instrumental seismicity (even located by the regional VOLNET eastern Evia Fault dips eastwards and therefore away from the seismic activity (Fig. 9c ). seismological network operated by the University of Athens) The focal mechanisms show two distinct patterns. Beneath the Lamia Basin, west of the city of Lamia (#55, 57, 183, 265, 277) and close to the Kallidromon, the Kamena Vourla faults and the Renginion Basin (#226, 329, 341, 342), mainly normal faulting along E-W-striking faults is observed. However, in northern Evia focal mechanisms (e.g. #99, 254, 279, 407) indicate strike-slip faulting with T-axes trending approximately N-S. We have found no evidence that the same occurs along the Atalanti-Martinon Fault (#180, 425). Therefore, although all the T-axes are oriented approximately N-S, parallel to the regional extension (Mercier et al. 1989; Caputo & Pavlides 1993) , the two different types of focal mechanisms (normal and strike-slip) suggest that individual blocks are limited by inherited faults.
DISCUSSION
The pattern of microseismicity that we obtained from seven weeks of recording shows some common features and some differences compared to the instrumental seismicity map provided by NEIS locations (Fig. 1) , the historical seismicity ( On all maps, we see seismic activity along the North Aegean Trough, around the Gulf of Volos and west of the Karditsa Basin. In some places (e.g. the North Aegean Trough or the Nea Anchialos Fault) the seismicity is associated with known active (or very recent) faults. In some areas (e.g. Velestino-Nea Pagasae system) activity is not clearly associated with specific faults, and in one case (the Lamia Basin) our precisely located earthquakes cannot be associated with any mapped fault. This observation implies that brittle deformation is not confined to important individual surface faults, but is distributed over broad areas or associated with hidden faults.
On the other hand, some important tectonic features are not related to any seismic activity. This is especially true for most of the large NW-SE-striking faults such as that to the east of Pilio, in Locrid, or those bounding the Karditsa and Larisa basins where Pliocene activity has been documented (Caputo 1990 ).
We will describe in more detail a few regions of particular interest.
The eastern Pilion
We did not locate any earthquake along the NW-SE-striking normal faults that bound to the east the Pilion region and to the west the Sporades Basin (Fig. 7) . Also, we did not observe any significant seismic activity along the eastern coast of Evia (Fig. 10) . This is also true for instrumental and historical seismicity. Therefore, these faults seem seismically inactive at the present time, even though they were important active features during the Pliocene. According to most of the proposed models of the geodynamic evolution of the Northern Aegean, Gulf of Evia, which do not show a clear pattern of seismicity associated Dinter & Royden 1993; Jolivet et al. 1994; Armijo et al. 1996) . with specific faults.
However, no seismological evidence of such a NW-SE-striking active normal fault is found in the historical seismicity or in our data.
In contrast, microseismicity is located in areas that were inactive on instrumental seismicity maps (Fig. 10) . In particular, we located earthquakes around the Gulf of Lamia (especially In contrast, the seismically active structures west of 23°E do not strike NW-SE as they proposed but E-W; for example, west of it) and around northern Evia. Several strong earthquakes destroyed the city of Lamia in 1740 and 1758 the Nea Anchialos Fault, the Velestino Fault or the Gulf of Lamia structure. (Papazachos & Papazachou 1997) .
The model of a westward-propagating tip of the southern branch of the Northern Aegean Trough (Armijo et al. 1996) North Aegean-Nea Anchialos suggests strong similarities among the tectonics that affect the Gulf of Corinth, the Gulf of Evia and the northern Evia Basin. The seismic activity of the NE-SW-trending North Aegean Trough connects with the E-W-striking Almyros-Nea Anchialos However, the present-day seismicity and fault plane solutions are different in the Gulf of Corinth, the Sporades Basin and system of antithetic normal faults (Figs 5 and 7) and crosses the Pilion peninsula almost orthogonally. During our experithe Gulf of Evia. Our data show that the two northern branches of the ment, only the Nea Anchialos Fault (which is related to the 1980 earthquake) was active, but both show similar recent Northern Aegean Trough are connected westwards to purely extensional features that trend more E-W across mainland tectonic activity (Caputo 1996) . Clearly, the dextral strike-slip motion along the NE-SW-trending fault zone of the North Greece. This is also the case for the Kavala Fault in Eastern Macedonia, which strikes parallel to the North Aegean Trough Aegean Trough progressively changes into pure N-S extension along E-W-striking fault systems (Fig. 8) . This pattern of and is connected to the E-W-trending Mygdonian Basin. Some E-W-striking extensional features similar to the Lamia Basin deformation offers no evidence for oblique-slip or normal faulting on NW-SE-trending 'slats', as proposed by Taymaz or the Almyros Basin exist further west, such as the Trikhonis Lake and the Ambrachikos Gulf, and could constitute a et al. (1991) . Instead, N-S-trending extension seems to occur on a new generation of normal faults striking E-W (such as diffuse zone of N-S-trending extension connecting the North Aegean Trough to the Hellenic subduction. This resembles the the Ambelia-Vassilika or Nea Pagasae-Righeo faults) which strike perpendicular to the main active faults (Caputo & 'bookshelf ' model proposed by McKenzie & Jackson (1983) and Jackson & McKenzie (1984) , in which blocks such as Pavlides 1993). A similar pattern, with transfer of motion, has been observed around the Mygdonian Graben located further Evia are located within a transfer shear zone and rotate clockwise. Palaeomagnetic studies confirm such rotations (Kissel north at the western termination of the Kavala Fault (Hatzfeld et al. 1987 (Hatzfeld et al. ). et al. 1986 . Thus all the strike-slip motion on the two northern branches of the North Aegean Trough, as on the Kavala Fault, terminates with E-W-striking normal faults (Fig. 12) . Indeed, Northern Evia and the Gulf of Lamia the development of E-W normal faults post-dates the NW-SEstriking faulting that originated during Pliocene time and that In Northern Evia, microseismicity is associated with strikeslip faulting (Fig. 11) , but no strike-slip faults have been is more visible in Thessaly (Caputo & Pavlides 1993) , east of Pilio (Armijo et al. 1996) and in Macedonia (Mercier et al. mapped in this area. Therefore, the question of whether our mechanisms represent dextral strike-slip on E-W-striking 1983). faults, or sinistral on NW-SE-striking faults remains open and we have two possible explanations. (1) The North Aegean Trough continues into the E-W-trending Gulf of Lamia, which is a subsiding basin that cuts the Pindus chain, and there is a progressive transfer (as is the case for the Nea Anchialos region) of dextral strike-slip motion into normal faulting. The Lamia Basin has been considered as a possible transfer zone (the 'Sperchios corridor') between the North Aegean Trough and the Kefallinia strike-slip fault (Mercier et al. 1979) . (2) The NW-SE-striking faults in northern Evia have leftlateral strike-slip mechanisms on a plane that is parallel to the direction of the Kallidromon, Kamena-Vourla and Kandilli normal faults. These faults behaved as pure normal faults during the Middle Pliocene under NNE-SSW-trending extension, but were reactivated with a left-lateral oblique component under Quaternary NNW-SSE-trending extension (Mercier et al. 1976) .
AC TIV E FAULTS AND KINEMATICS
In summary, we find seismic activity along NE-SW-striking dextral strike-slip faults within the Aegean Sea, connected to E-W-striking systems of normal faults in mainland Greece. None of the models that have been proposed for this region and an abrupt change in the slip vectors around 23°E longitude.
Slip vectors represent the slip on faults that separate microearthquake mechanisms are representative of large-scale deformation. They show that the main mechanism of deforblocks. The pattern of slip vectors deduced from our focal mechanisms is rather complex (Fig. 13) . It describes the large-scale mation is N-S-trending extension all over the area, with a significant orthogonal component of horizontal shortening in kinematics only if all the faults are sampled and if the blocks are not deformable. In the North Aegean Sea where the blocks the Northern Aegean Sea associated with strike-slip faulting. This strain pattern is consistent with that deduced from SLR are of large scale, the slip vectors trend approximately parallel to velocities determined using GPS (Davies et al. 1997) . This measurements (Robbins et al. 1994; Noomen et al. 1995) et al. 1997) , particularly regarding the N-S strain extension that affects the Lamia Basin and the strike-slip motion that affects the northern Evia and Locrid regions (NNE-SSW STRAIN PATTERN extension and WNW-ESE shortening). It is also worth noting that the geodetic strain computed over a 100 yr time period The distribution of the T-axes (Fig. 14) as deduced from our fault plane solutions is consistent with the mechanisms (Davies et al. 1997) shows that most of the N-S extension is located around the Gulf of Corinth and north of it, and that of stronger earthquakes computed by body wave modelling (Taymaz et al. 1991) and CMT solutions (Harvard) in the strain is smaller in Attiki, between the Gulf of Corinth and the Gulf of Evia, which is consistent with a smaller seismic places where we have both. Therefore, we think that our energy release there. As suggested by Pavlides & Caputo (1994) , if the tectonics were related to the westward push of Turkey along the North Anatolian Fault and the North Aegean Trough, we would observe E-W compressional features, trending perpendicular to the motion, but this is seen only in western Greece where continental collision occurs. On the other hand, the consistent orientation of T-axes, both for the strike-slip structures of the North Aegean Sea and for the E-W-striking normal faults in mainland Greece, supports the idea that part of the present geodynamics of the Aegean is governed by buoyancy forces due to differences between continental and oceanic lithosphere across the Hellenic Trench southwest of the Peloponnese (Le Pichon 1982; Hatzfeld et al. 1997; Davies et al. 1997) . vations document a change in the direction of extension
The inferred strength of the pre-existing fault is m f =tan w f , which is (e.g. Mercier et al. 1979) and (2) such as the Gulf of Corinth were reactivated (Armijo et al. 1996; Caputo & Pavlides 1993) . This change in the tectonics, however, did not create oblique motion on the pre-existing pre-existing faults and earthquakes that create new faults, the ratio m f /m 0 is about 0.70. This ratio increases if the stress field faults bounding the older basins (Karditsa, Larissa, Sporades, Evia) which formed during the Pliocene. In contrast, the is not uniaxial (s 1 >s 2 >s 3 ). It does not depend very much on the dip of the fault. This means that pre-existing faults are creation of new faults striking perpendicular to the orientation of principal extension generally occurred. We observe that the not very much weaker than the flawless crust, and it may be easier in some case to create new faults than to reactivate style of faulting is different between Central Greece, whose crust is certainly of continental type (Makris 1978) , and the faults that strike obliquely to the principal stress. Northern Aegean, whose crust has been stretched by a factor of 2 (Le Pichon & Angelier 1979 ) and therefore probably CONCLUSIONS thinned. This supports the idea that the strength of thick crust is less than that of thinner crust
The microearthquakes that we recorded during seven weeks with a temporary seismological network complement the If new faults are created in the continental crust of Central Greece, this implies that the work necessary to break the seismicity picture ( both historical and instrumental) that we have for Thessaly and the western termination of the North continental crust is smaller than or equal to the work necessary to reactivate old structures that strike obliquely to the direction Aegean Trough. We confirm strike-slip motion along the North Aegean Trough, which has probably been active since of extension. Therefore, the reactivation of faults is not a unique process that accommodates the deformation of the continental Pliocene time. This strike-slip motion is transferred into normal faulting (with the direction of principal extension being constant) crust, and old faults behave as zones of weakness only under certain conditions. However, this work is not very much smaller in continental Greece. This normal faulting is associated with recent normal faults that are observed around the Gulf of because earthquakes such as the 1894 Atalanti-Martinon event rarely occur on faults that strike obliquely.
Volos and the Lamia Basin and cut across older important faults which were active during the Miocene, but are oriented The reactivation of a pre-existing fault depends on several parameters such as the values of the principal stresses, their obliquely to the direction of extension. Our data suggest that it is easier to break the continental orientations relative to the fault plane, and the friction law (Célérier 1988) . It is usually solved graphically on a Mohr crust of mainland Greece, perpendicular to the main direction of extension, than to activate obliquely oriented pre-existing diagram (Fig. 15) . In the following, we will assume several hypotheses in order to simplify the computation: (1) a fault faults. This implies that the strength of continental crust is similar to that with pre-existing faults. Where the crust has dip of about 45°, which is roughly the case for a pre-existing normal fault (e.g. Atalanti); (2) a s 3 principal stress which is thinned substantially, however, pre-existing weak zones do localize deformation. horizontal, trending N-S and oriented at 45°to the strike of the pre-existing fault (which is the orientation of most of Finally, the scatter in distribution of the slip vectors which are related to the motion of crustal blocks contrasts with the the pre-existing faults as Pilio and Atalanti); (3) a uniaxial extensional stress field with s 1 #s 2 (which is likely to be the homogenous T-axes pattern. case for the southern Aegean); (4) an angle of internal friction of w=30°and a negligible cohesion t 0 (Byerlee 1978) . We can ACKNOWLEDGMENTS therefore estimate roughly the ratio between m f =tan w f (the friction on the pre-existing fault) and m 0 (the internal friction We thank all the observers who helped us in maintaining the seismological stations: P. Bernard, R. Bossu, M.-P. Bouin, for a new fault). If we observe simultaneously earthquakes on
